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NIC PHOTOGBABtawe-PEV^GEL . 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an electronic 
photographing device b eing capable of panorama 
photographing . 

2 . Related Art Statement 

Conventionally, a photographing device fe e ing capable 
of recording information image corresponding to a^pano rama — 
image photographed by a photographing means on a recording 
medium. However, in the conventional camera, / parrora~nra- 
photographing is performed regardless of the capacity of 
the recording medium. For this reason, the following 
disadvantage occurs. That is, the capacity of the 
recording medium^bt-u-uiuetr slioiFte- in the middle of ^panocama^ 
photographllm^to make photograph i ng impossib^T^ ^fdcffd^t 6 ^^ £&k>*c~~ 



Even if panorama photographing is performed after a 
/L 

recording medium is exchanged, identification data for 



identifying one set of /p anora ma— images recorded on the 

A 

recording medium before the recording medium is exchanged 
is no t^Hrirf onued -. For this reason, an editing operation 
after photographing is cumbersome, and an exposure level 
of a photographing means and the distance information of a 
photographing lens are different from those obtained 
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before the recording medium is exchanged, so thai; 

-approp- ra ia 'fe ey panor ama photographing cannot be performed,. 
A- A - 

d - ioadvantagoouoly » — 



OBJECTS AND SUMMARY OF THE INVENTION 

It is - a fi rSit obje ct of tho invention 4e provide" an 

electronic photographing device which avoids inconvenience 

that » photographing eannot b e unexpectedly pe rformod 

■ beoauoo tho capacity of a recording medium ■ bocomos — s hor t 

trypan. & 
in the middle of. panorama photographing. 

— is~d beuuiiJ obj ect o - f the invention ^feer provided an 

electronic photographing device in which, when image 

information corresponding to a^panoranrar image photographed 

by a photographing means is subsequently recorded on a 

spare recording medium, photographing is performed under 

the^ conditions such as an appropriate ex posure and ^ 

appropriate focal point adjustment for o»e- set of ^ panor ama"* 

A* A* 

images, and an editing operation for one set of panorama 
images can be easily performed after the photographing. 

In short, according to the invention, an electronic 
photographing device comprises: 

a recording medium for recording image information 
corresponding to each frame photographed by panorama 
photographing ; 

a predictive number of panorama -photographed frames 
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setting device for setting information corresponding to • 
' the / prodiotiv e number of photographed frames to be 

A 

photographed by panorama photographing; 

a number of photographing-capable frames setting 
device for setting the number of frames which can be 

photographed on the basis of capacity of the recording 

A' 

medium; 

^, a comparison device for comparing the number of 

^ photographing-capable frames set by the number of 

'if photographing-capable frames setting device with the 

m predictive number of photographed set by the predictive 

if! number of panorama-photographed frames setting device; and 

a warning device f or^^ ^^utli^ i warning -afeetrb that a 
spare recording medium is required, as a result of 
yrj comparison by the comparison device, if the number of 

photographing-capable frames set by the number of 
photographing-capable frames setting device is smaller 
p than the/ prodiotive number of photographed frames set by 

the^ pred^i e^i^ve- number of panorama-photographed frames 
setting device. 

This objects and advantages of the present invention 
will become further apparent from the following detailed 
explanation . 



BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is a front view showing the appearance of an 
electronic photographing device according to the first and 
second^ embodiments of the present invention. 

FIG. 2 is a side view showing the appearance of the 
electronic photographing device according to the first and 
second^ embodiments of the present invention. 

FIG. 3 is a perspective view showing the appearance, 
of the electronic photographing device according to the 
first and second^ embodiments when viewed from the rear 
surface side of the electronic photographing device. 

FIG. 4 is a view showing a state wherein the 

electronic photographing device according to the first and 

seconds embodiments of the present invention is connected 
A 

to a personal computer, a digital recorder, and a printer. 

FIG. 5 is a block diagram showing an entire electric 
arrangement of the electronic photographing device 
according to the first embodiment of the present 
invention. 

FIG. 6 is a recording format of the image information 
corresponding to a one- frame image recorded on the 
recording medium of the electronic photographing device 
according to the first and second^m^dSrients of the 

A 

present invention. 

FIG. 7 is a flow chart showing the flow of the entire 
operation of the electronic photographing device according 
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to the firs^ embodiment of the present invention. 

FIG. 8 is a flow chart showing an initial setting 



operation of a photographing mode in the electronic 
& photographing device according to the first ''emfjodiment of 

A 

the present invention. 

FIG. 9 is a flow chart showing an operation of 
setting the number of panorama -photographed frames of one 
set (the predictive number of panorama-photographed 
4f frames) in the electronic photographing device according 

^5 Xo the fir st^en^^ient of the present invention. 

p 1 FIG. 10 is a flow chart showing the flow of 

HO photographing operations of the electronic photographing 

/> k device according to the f irs^embodiment of the present 

fn invention. 

M?- FIG. 11 is a flow chart showing the flow of the 

fty. entire operation of an editing mode serving as a sub-mode 

of a panorama mode in the electronic photographing device 
'} according to the f irsr^embodiment of the present 

invention. 

FIG. 12 is a flow chart showing the flow of the 
entire operation of an erase mode serving as a sub-mode of 
the editing mode in the electronic photographing device 
0> according to the f irst^embodiment of the present 

invention. 

FIG. 13 is a flow chart showing the flow of the 
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entire operation of a protect mode serving as a sub-mode 
of the editing mode in the electronic photographing device 
according to the first^e^o^ment of the present 
invention . 

FIG. 14 is a flow chart showing the flow of the 
entire operation of a print mode serving as a sub-mode of 
the editing mode in the electronic photographing device 
@ according to the f irst^eni^oddUnent of the present 

^p; invention . 

Hi FIG. 15 is a view showing a display example of a 

'f l liquid-crystal display unit when selection of the sub-mode 

'j=jj of the panorama mode is performed in the electronic 

j> s photographing device according to the firsts embodiment of 

gil the present invention. 

u FIG. 16A is a view showing a display example of a 

liquid-crystal display unit when selection of a ^ rotatin g 

direction of a camera in panorama photographing < in the y 

electronic photographing device according to the first " 

A 

embodiment of the present invention. 

FIG. 16B is a view showing a display example of a 
0> liquid-crystal display unit when selection of a rota^ b ing ^ 

direction of a camera in panorama photographing is 
performed in the electronic photographing device according 
J}? to the f irs^^^b^dimeCit of the present invention. 

FIG. 16C is a view showing a display example of a 



liquid-crystal display unit when selection of a g o L a s tin g 

/- 

direction of a camera in panorama photographing is 
performed in the electronic photographing device according 
to the first^ embodiment of the present invention. 

FIG. 17A is a view showing a display example of a 

liquid-crystal display unit when selection of a ge^ aLinu 

/<- 

direction of a camera in panorama photographing is 
performed in the electronic photographing device according 
to the f irsr^embodiment of the present invention. 

FIG. 17B is a view showing a display example of a 
liquid-crystal display unit when selection of a a=o^fea t - ing — 
direction of a camera in panorama photographing is 
performed in the electronic photographing device according 
to the f irst£ embodiment of the present invention. 




liquid-crystal display unit when selection of— a- 
dir ection of a camera is rotated in panorama photographing 




the electronic photographing device 
according to the first^ embodiment of the present 
invention. 

FIG. 18 is a view showing a display example of a 
liquid-crystal display unit when selection of the number 
of photographed frames in panorama photographing is 
performed in the electronic photographing device according 
to the firs-c| embodiment of the present invention. 
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FIG. 19 is a view showing a display example of a 
liquid-crystal display unit when selection of the sub-mode 
of the editing mode is performed in the electronic 
H? photographing device according to the f irst /< eib^o^ment of 

A 

the present invention. 

FIG. 20A is a view showing a display example in which 

a multi-divided photographed image is displayed on the 

liquid-crystal display unit in the erase mode serving as a 

Jj sub-mode of the editing mode in the electronic * 

b 3 photographing device according to the first^Sd oodiment of 
% A- 

fl the present invention. 

ft FIG. 20B is a view showing a display example in which 

U I 

^ a multi-divided photographed image is displayed on the 

P liquid-crystal display unit in the erase mode serving as a 



sub-mode of the editing mode in the electronic 



(L £Bi photographing device according to the f irst/embt>diment of 

the present invention. 

FIG. 21A is a view showing an example in which only a 

l> / panorama- image is displayed at the central portion of the 

A. 

screen of the liquid-crystal display unit in the erase 
mode serving as a sub-mode of the editing mode in the . 
Q? electronic photographing device according to the first 



A 



embodiment of the present invention. 

FIG. 21B is a view showing an example in which only a 
■pan orama - image is displayed at the central portion of the 
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screen of the liquid-crystal display unit in the erase 

mode serving as a sub-mode of the editing mode in the 

" y electronic photographing device according to the first 

A 

embodiment of the present invention. 

FIG. 22 is a view showing a display example of the 
liquid-crystal display unit when selection of a sub-mode 
of the protect mode serving as a sub-mode of the editing 
mode in the electronic photographing device according to 
7n the f irst^em^o^Snent of the present invention. 

~q FIG. 23 is a view showing an example in which an 

uj image to be printed is selected by a circular flicker 

l=; display in the print mode serving as a sub-mode of the 

%, editing mode in the electronic photographing device 

f2>j Ji! according to the f irst^jemb^diment of the present 



H invention. 

CP FIG. 24 is a block diagram showing an entire electric 

arrangement of the electronic photographing device 

X? according to the second/ embodiment of the present 

A~ 

invention. 

FIG. 25 is a view showing an example in which a 
I> - rotat -arng- direction of a camera is displayed on the 

liquid-crystal display unit in panorama photographing of 



a 



the electronic photographing device according to the 
secona^eifibodiraent of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Embodiments of the present invention will be 



described below with reference to the accompanying 



drawings . 




A f irst^ embodiment of the present invention will be 
described below. 

The entire arrangement and operation of an electronic 
photographing device (to be referred to as a "camera" 
hereinafter) according to this embodiment will be 
described below. 



FIGS. 1 to 3 are views showing the appearances of the 
camera, in which FIG. 1 is a front view, FIG. 2 is a side 
view, and FIG. 3 is a perspective view showing the camera 
when viewed from the rear surface. 



FIG. 4 is a view showing a state wherein the camera 
is connected to a personal computer (to be referred to as 
a "PC" hereinafter) 44, a digital recorder 45, and a 
printer 46 . 

FIG. 5 is a block diagram showing the entire electric 
arrangement of the camera. 

As shown in FIG. 1, a photographing lens 2 held by a 
lens mirror cylinder 3 is arranjo^nn qn almost-right side 
of the central portion on the front surface of a camera 
body 1 as shown in FIG. 1. An optical finder objective 
unit 4 is exposed to the upper side of the photographing 
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lens 2, and distance measurement lenses 5 and 6 are 
arranged on the left and right sides of the optical finder 
objective unit 4 to be spaced apart from each other by a 
predetermined base length. An electric- flash device 7 for 
illuminating an object is arranged on the left side of the 
distance measurement lens 5, and a grip portion 8 for 
holding the camera body 1 is arranged on the left side of 
the electric-flash device 7. A strap fixing portion 9 is 
arranged on the side surface of the grip portion 8. 

On the side surface of the camera body 1 opposing the 
grip portion 8, as shown in FIG. 2, a recording medium 
insertion/extraction port 15 for inserting/removing a 



recording medium 33 serving as a^recording means ( to be 

described later) which - io dcta ^l idbly beL. On Lhe lo " wer 

^ oidc o f~ the recording medium insertion/extraction port 15, 
a video output terminal 19 for connecting the camera to a 
monitor television and a data input/output terminal 20 for 
connecting the camera to an external machine such as a 
printer or a PC are formed. . 

Referring to FIG. 3, on the upper surface of the 

camera body l^a release switch 10; an increment switch 11 

A- 

for updating a set numeral value such as a date to 
increase the value; son trary t o this , a decrement switch 
12 for updating a set numeral value or the like to 
decrease the value; a fixing switch 13 for fixing the data 
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such as a date selected by the increment switch 11 or the 

decrement switch 12; a mode selection switch 14 for 

selecting a predetermined mode from various modes of the 

camera; and a liquid-crystal display unit 16 for 

displaying mode information or the like selected by the 

mode selection switch 14 ai?e— arranged - . These various 

operation switches are automatic-reset switches. 

Sn- the rear surface of the camera body 1„ a 
A /o 
liquid-crystal display unit 17 for displaying information 

which is required for a predetermined editing operation 

(to be described later) performed by the camera, such as a 

date selected by the increment switch 11 or the decrement 

switch 12 or ef phoxoga= apBed — ima go is — arranged . A power 

/ ^ — 

supply switch 18 for supplying a power to the camera is 
arranged on the upper right portion on the rear surface of 
the camera body 1 . 

Referring to FIG. 4, the camera body 1 is connected 
to the PC 44 to execute, as needed, further various types 
of image processing which cannot be executed by the camera 
itself. The camera 1 is connected to the digital recorder 
45 to record a large amount of image data^recorded on the 

recording medium 33 en- the digital recorder 45. The 

A* 

camera 1 is also connected to the printer 46 to cause the 
printer 46 to print the image corresponding to the image 
data recorded on the recording medium 33. The printer 46 
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is also connected to the PC 44 to^be— afrte- to print - the 
image corresponding to the image data processed by the PC 
44. 

The electric arrangement of the camera according to 
this embodiment will be described below with reference to 
FIG. 5. The same reference numerals as in the 
arrangements described in FIGS. 1 to 3 denote the same 
parts in the arrangement described in FIG. 5. 

The photographing lens 2 is arranged to form an 
object image on the photographing surface of a solid state 
imaging element 25 arranged behind the photographing lens 
2. The photographing lens 2 is mechanically connected to 
a photographing lens drive unit 21. The photographing 
lens 2 is driven to a predetermined position such that a 
clear object image is always formed on the photographing 
surface of the solid state imaging element 25 on the basis 
of a distance to an object measured by a distance 
measurement circuit 34 ( to be described later ) . 

An aperture 22 arranged behind the photographing lens 

has an aperture function of adjusting a depth of field and 

an amount of exposure for the solid state imaging element 

25 and a shutter function of determining a shutter speed. 

This aperture 22 is mechanically connected to an aperture 

drive unit 23 . The aperture 22 is set to have a 

predetermined numeral — a pui . L u x e and a predetermined shutter 
A 
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speed on the basis of a command signal from a CPU (Center 
Processing Unit ) 39 . 

An optical low-pass filter 24 for preventing 
reflected distortion from being generated in a video 
signal is arranged behind the aperture 22. 

The solid state imaging element 25 is arranged behind 
the optical low-pass filter 24. A drive circuit 26 is 
connected to the solid state imaging element 25 to store a 
signal from the solid state imaging element for a 
predetermined period of time and generate a signal for 
reading the stored signal at a predetermined timing. The 
drive circuit 26 is connected to the CPU 39 to be 
controlled on the basis of a signal from the CPU 39 . 

The output terminal of the solid state imaging 
element 25 is connected to the input terminal of an A/D 
converter 27. An analog output signal from the solid 
state imaging element 25 is converted into a digital 
signal by the A/D converter 27, and the digital signal is 
sent to a Digital Signal Processor 28 connected to the 
output terminal of the A/D converter 27. The DSP 28 is a 
processor for dividing the digital signal into a 
color-difference signal and a luminance signal to perform 
correction and a compression/expansion process. 

The output terminal of the digital signal processor 
28 is connected to a Discrete Cosine Transform (to be 



- 15 - 



m 



Hi. 



referred to as DCT hereinafter) circuit 29. In the DCT 

in <£2^k_ 

(> circuit 29, orthogonal transformation which is -en e proc ess 

' &£■ image compression/expansion processes- in accordance 

with the JPEG is performed. The DCT circuit 29 is 

connected to a Huffman Encoder/Decoder 30. In this 

Huffman Encoder /Decoder 30, a predetermined process which 

\P is one proees s o f image compression . in accordance with the 

(J> JPEG^. ' With the Huffman encoding/decoding process 

C? 7p: performed here, a high-^ ffficie t^ image 

compression/expansion process can be performed . 

The output terminal of the Huffman encoder /decoder 

circuit 30 is connected to a Memory Control Circuit 31 . 

The output terminal of this memory control circuit 31 is 

p 5 connected to the recording medium 33 through a connector 

fy 32. The memory control circuit 31 ±e- to record data on 

iff 

m the recording medium 33 or read recorded data from the 

recording medium 33. 

A distance measurement circuit 34 is a circuit for 
forming a signal for measuring a distance from the camera 
$ to an object. In this camera, s ince the prinoiplo of" 

^ triangula-i. dis Lance uteamiiemeiiL -T- the two distance 

measurement lenses 5 and 6 which are spaced apart from 
each other by a predetermined base length are arranged 
such that an object image is formed/ion a light-receiving 

° £ ' 4b 

surface of a distance measurement sensor (not shown) 



- 16 - 

^ <co n c titu-fc ing- the distance measurement circuit 34. 

A 

The CPU 39 executes a predetermined process on the 
basis of an output signal from the distance measurement 
circuit 34 to calculate a distance to the object. On the 
basis of the calculation result, the CPU 39 sends a 
predetermined signal to the photographing lens drive unit 
21. With this arrangement, the photographing lens drive 
unit 21 drives the photographing lens 2 to a predetermined 
position such that a focused object image is always formed 
on the photographing surface of the solid state imaging 
element 25. 

The electric- flash circuit 35 is connected to the CPU 
39 . The CPU 39 is a circuit which radiates auxiliary 



(y P5 light on the object^ undor - the - condition in wh rctr the CPU 

-^"M 39 determines? on the basis of bright - information of the 

m object measured by a photometric circuit 38 (to be 

0? described later) , ^a4: the object has low brightness, oa? 

A A 




calendar signal generation means 36 is connected to 



39 to generate a calendar signal on the basis of a 

& date injjut by a camera operator, photographing date data 

A- 

ion the recording medium 33, or the present date 



generatedXby a timer incorporated in the CPU 39. This 
calendar signal may be incorporated in the CPU 39. 
The character signal generation circuit 37 is 
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connected to Iphe CPU 39 to generate a character signal 
fonts such as letters— numbers, 



consisting of 

■aiphabe ts whiifch are required for. at-Jee^fe-a calendar. The 

A- 

character sig lal may be incorporated in the CPU 39 . 

The liquid-crystal display units 16 and 17 are 
connected to the CPU 39 to be controlled by the CPU 39. 
The video output terminal 19 and the data input/output 
terminal 20 are also connected to the CPU 39, and all the 
;pL various operation switches are also connected to the CPU 

^; 39 . The basic functions of the various operation switches 

pf; have been described above in FIGS . 1 to 3 . 

J~ The photometric circuit 38 is connected to the CPU 

* 39 . The photometric circuit 38 is a circuit to measure 

0% the brightness of the object prior to a photographing 

M; operation. The value of a shutter speed is determined on 

fcD) 

the basis of information obtained by a photometric 
(> operation x>y the photometric circuit 38, and it is* 

P ^d otormin od— whether auxiliary light is illuminated through 

the electric-flash circuit 35, as described above. 

The CPU 39 is arranged to identify information input 

by an operator of the camera 1 and perform various 

controls of the entire camera depending on the 

identification information. 

The operation of the first embodiment will be 

described below. 
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When the mode selection switch 14 arranged on the 
upper surface of the camera 1 is pressed, the mode is 
sequentially switched to various photographing modes or 
various process modes. This embodiment relates to a mode 
for performing panorama photographing ( to be referred to 
as a "panorama mode" hereinafter) of these various modes. 

This embodiment will be described below with 
reference to FIG. 6 showing a recording format of image 
information of each frame photographed and recorded on the 
recording medium 33, FIGS. 7 to 14 which are flow charts 
showing the flows of operations of this embodiment, and 
FIGS. 15 to 23 which are display examples of the 
liquid-crystal display unit 17 corresponding to the 
operations of this embodiment. 

FIG. 7 is a main routine showing the entire flow of 
the operation of this embodiment. 

The mode selection switch 14 is pressed to select a 
panorama mode while checking the liquid-crystal display 
unit 16. When the panorama mode is set, as shown in 
FIG. 15, a menu constituted by a "photographing" mode, an 
"editing" mode, and "end" serving as sub-modes are 
displayed at the upper right portion of the liquid-crystal 
display unit 17. Operation contents operated by a camera 
operator are displayed at the lower left portion of the 
liquid-crystal display unit 17. 
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A display "+-" represents that one sub-mode can be 
selected from the menu by operating the increment switch 

11 or the decrement switch 12. The display at the upper 
left portion of the liquid-crystal display unit 17 is a 
display representing that the panorama mode is set. 

When the increment switch 11 or the decrement switch 

12 is operated, a triangle index on the left of the 
sub-modes moves. When the index moves to the position of 
a predetermined sub-mode, the fixing switch 13 is pressed, 
selection of the predetermined sub-mode is fixed. At the 
same time, a mark representing that the predetermined 

sub-mode is- selected and fixed is displayed at the lower 

A* 

right portion of the liquid-crystal display unit 17. It 
is checked whether the selected sub-mode is the 
"photographing" mode. In the following description, for 
descriptive convenience, this determination process is 
called [ J701] . 

As a result of this determination process [J701], if 
it is determined that the "photographing mode" is set, 
various processes for panorama photographing ( to be 
descrleTT" later ) are executed. On the other hand, as a 

A 

result of the determination process [J701], if it is 
determined the editing mode is set, a predetermined 
editing process such as an erase process is executed to a 
panorama image photographed in the "photographing" mode. 
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As a result of the determination result [J701], if 

the "photographing" mode is selected, a subroutine (to be 

referred to as "subroutine 1") f or^^^te^i»ed- initial 

A 

setting is executed. The subroutine 1 will be described 
below with reference to FIG. 8. 

In the subroutine 1, a ohanga direction of a rotati ng"^ 
angle of the camera in the panorama photographing is set. 

When the "photographing" mode is selected, a 
predetermined display as shown in FIG. 16A appears on the 
liquid-crystal display unit 17 to overlap the image of the 
object. Upper and lower rectangular marks and arrows in 
FIG. 16A represent that the camera is rotated such that 
the photographing surface of the solid state imaging 
element 25' corresponding to the position of the upper 
rectangular mark moves to the position where the object in 
the lower rectangular mark is photographed in the next 
photographing operation. More specifically, in this case, 
the camera is rotated from the upper side to the lower 
side. 

When the increment switch 11 is, pressed, as shown in 
FIG. 16B, the direction of the arrows is switched. In 
this case, according to. the same theory as described 
above, the camera is rotated from the lower side to the 
upper side. 

When the increment switch 11 is pressed, as shown in 
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FIG. 17A, rectangular marks and arrows are displayed on 
the left and right sides of the liquid-crystal display 
unit 17. In this case, according to the same theory as 
described above, the camera is rotated clockwise. 

In addition, when the increment switch 11 is pressed, 
the direction of the arrows is switched as shown in 
FIG. 17B. In this case, according to the same theory as 
described above, the camera is rotated counterclockwise. 

Although the display of the liquid-crystal display 
unit 17 is switched by pressing the increment switch 11 in 
the above description, the decrement switch 12 may be 
pressed. In this case, the display order is reversed. 

When any one of the above displays representing the 
rotating directions of the camera appears on the 
liquid-crystal display unit 17 by pressing the increment 
switch 11 or the decrement switch 12, if the fixing switch 
13 is pressed, the^ rotatin g- direction of the camera is 
fixed . 

As shown in FIG. 6, information representing the 

gotasC'o — - 

-=ee*a Ling- direction of the camera is recorded on the 
A 

recording medium 33 as header information in 
correspondence with each image. 

Upon completion of setting of the rotating direction 
of the camera, the number of panorama -photographed frames 
of one set ( the ' predi c tiv e number of panorama-photographed 
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frames) is set. This setting will be described below with 

reference to subroutine 11 in FIG- 9. 

In the subroutine 11, the number of 

.photographi ng-rapafelre- frames (nl) which can be recorded on 
/L A 

the recording medium 33 is calculated. Selection is 

performed to check whether the ' predictive number of 

A- 

photographed frames (N) is equal to or larger than the 
predetermined number of frames. 

FIG. 18 shows an example in which two selection menus 
representing that the ^prodi - ctive - number of frames N is 
equal to or larger than the number of 

panorama-photographing-capable frames nl ( temporarily set 
as 10) that the 'pr a diot - i - ve number of frames N is smaller 

_ _ ._ _ _ _ _ t - 5 ;apable f r ames 

i^ai« uj.spj.ayeu <un me upper ngn.x portion of the 
liquid-crystal display unit 17. As in the above 
operation, the triangle mark on the left side of the menus 
is moved by operating the increment switch 11 or the 
decrement switch 12. 

The selected predictive number of frames to be 
panorama-photographed (N) is compared with the number of 
p a n or a m a -photogr-aphiiiu- L iapable - frames (nl). Here, if N > 
nl, a diopJay -repres cSnting "require spare recording 

medium" is jnade^on the liquid-crystal display unit 17. w±th- 

^ A. 
w arning — ( not nhnwn ) . 
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When the fixing switch 13 is pressed, a menu 
indicated by the triangle mark is fixed. 

FIG. 18 is a view showing a case wherein 10 or more 
\? is selected as the' p redictive number of photographed 

frames. As described above, when a lack of capacity of 
the recording medium is predicted, the photographer is 
? warned of the lack of capacity, so that/inconvenience, thaHr 

' photographing ±s~ unexpectedly stopped can be prevented. 

■n As a result of the selection, it is checked whether N 

"% > nl is satisfied. If N > nl is satisfied, "1" is set in 

f.l a flag ("FLG1" is set) serving as a predetermined memory 

ft in the CPU 39. On the other hand, in the above 

;L determination, if N > nl is not satisfied, "0" is set in 

the FLG1. Here, FLG1 = 1 represents that a spare 
H recording medium is required, and FLG1 = 0 represents no 

UQ> spare recording medium is required. Upon completion of 

the above flag, the control flow returns from the 
subroutine 11. 

The number of photographed frames to be selected is 

nnt 1 imi tAd +-o thp ahnvp pvamnl o uax 



not limited to the above example. Moro variou s- numbers 

having -sma-ii- intervals may be selected as the number of 
A- 

photographed frames . 

When the flow returns from the subroutine 11, the 
flow returns to the subroutine 1 shown in FIG. 8, and the 
flow returns from the subroutine 1. When the flow returns 
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from the subroutine 1, returning to FIG. 7, the subroutine 
2 representing the flow of photographing operation is 
executed . 

The operations of - the oporat i oa s of the subroutine 2 
will be described below with reference to FIG. 10. 

It is checked whether the first frame is photographed 

in^ panor a m o photographing. For convenience in the 

A ' 

following description, this determination process is 

called [J1001] . As the determination result, if it is 

determined that the first frame is photographed, it is 

checked whether the release switch 10 is pressed. 

Here, this determination process is called [ J1002] . 

If the release switch 10 is not pressed, the determination 

process [J1001] is performed again, and the above 

operation is repeated. As a result of the determination 

process [J1001], if the first frame is not photographed, 

i.e., if the second frame or a frame subsequent to the 

second frame is photographed, it is checked by the 

following manner whether the go^at- i ng angle of the camera 

A 

falls within an allowable range. 

When the camera is rotated in the direction 
designated in FIG. 16A, the image of a rectangular region 
"B" in the image of the first frame is ideally rotated to 
be located at a position "A" in photographing of the 
second frame. A correlation operation for detecting the 



degree of coincidence between both the images is performed 
between the image data of the region B in FIG. 16A 
recorded on the recording medium 33 after the releasing 

operation and the image data of the region A in FIG. 16A 

fin 

of image data which are photographed eir real time at 

A 

predetermined intervals of time and converted into a 
digital signal before the next release operation. As a 
result of the correlation operation, if the degree of 
coincidence falls within an allowable range, it is 
determined that the rotating angle of the camera is 
appropriate, and flickered "OK" is displayed on the 
liquid-crystal display unit 17 (not shown). 

It is determined in the determination process [J1002] 
that the release switch 10 is pressed, it is checked again 
whether the first frame is panorama-photographed. This 
determination process is called [J1003] . If it is 
determined in the determination process that the first 
frame is panorama-photographed, distance measurement for 
measuring the distance from the camera to the object is 
performed to drive the photographing lens 2 to a 

predetermined position. A photometric operation for 

dot td'as*i&£&U 
determining a- uuuieia-i aperture and a shutter speed is 

Ay A 

performed. The photometric information is stored in an 
internal memory of the CPU 39. White balance information 
is also stored in the memory. Exposure is performed on 
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the bases of the photometric information. 

If it is determined in the determination process 
[J1003] that the first frame is not photographed, the 
distance measurement and the photometric operation are not 
performed, but exposure is performed under the same 
conditions as those in photographing of the first frame. 
This is because photographing of the second frame or a 
frame subsequent to the second frame is performed on the 
basis of the same distance measurement information, 
photometric information, and white balance information as 
those of the first frame. In this manner, the images of 
frames obtained by panorama photographing are synthesized 
with each other, a panorama image having an exposure, a 
focusing state, and white balance which are similar to 
those of a panorama image obtained by performing panorama 
photographing once can be obtained. 

Upon completion of the exposure, an analog output 
signal from the solid state imaging element 25 is 
converted into a digital signal by the A/D converter 27 . 
The digital signal is subjected to various signal 
processing such as image compression by the digital signal 
processor 28, the DCT circuit 29, and the Huffman 
encoder/decoder 30. The image data subjected to the 
predetermined signal processing is recorded on the 
recording medium 33 under the control of the memory 
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control circuit 31. 

As shown in FIG. 6, in correspondence with the image 
data of the respective frames, shared file names of frames 
constituting panorama images, panorama numbers serving as 
data added to panorama images in a photographing order, 
and frame numbers serving as data representing the 
photographing order of all images are recorded as header 
information. As the header information, in addition to 
the above information, a^ rotating direction which is 
described above and represents a .rot a t ing direction of the 
camera in panorama photographing, a photographing date, 
and a protect code (to be described later) are recorded. 

Upon completion of photographing, the menus of the 
same sub-modes as shown in FIG. 15 are displayed at the 
upper right portion of the liquid-crystal display unit 17, 
and selection is performed to check whether panorama 
photographing continues. As in the above selection of a 
sub-mode, a predetermined sub-mode is selected from the 
menu by operating the increment switch 11 or the decrement 
switch 12, and the selected sub-mode is fixed by the 
fixing switch 13. 

In this embodiment, as described above, the above 

selection for checking whether panorama photographing 

continues is porfnrmoH ^w^y^^r^^ranfp! p ^A-t-^jy^ p hi n j n f nn p. 

A 

- fram e*, However, the invention is not limited to this 
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embodiment,, following methods may be used. For example, 
A 

an interrupt function is given to a predetermined switch 

during panorama photographing, and the panorama 

photographing is ended when the predetermined switch is 

pressed. In addition, the number of panorama-photographed 

frames is input in advance, the panorama photographing may 

continue until photographing of the frames corresponding 

to the input number of panorama-photographed frames is 

completed. In this manner^ the selection„perforirted' each 

time photographing of one frame is ended y_5&Qg eteeekrng 

A 

■ whether panorama - photograph i ng continu es — x c not noca osaryr' 

It is checked whether the fixed sub-mode is a 
"photographing" mode. Here, this determination process is 
called [J1004] . 

If the "photographing" mode is selected in the 
determination process, it is checked whether the number of 
remaining frames which can be recorded on the recording 
medium 33 is smaller than the predetermined number of 
frames (n2). This determination process is called 
[ J1005] . As a result of the determination process, if the 
number of remaining recordable frames is. smaller than n2, 
the flow branches off to the determination process [JlOOl] 
to repeat the above operations. 

If it is determined in the determination process 
[J1004] that "end" is selected, the flow returns from the 
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subroutine 2 to end p anorama - photographing . 

A 

If the "photographing" mode is selected in the 
determination process [J1004], and if it is determined in 
the determination process [J1005] that the number of 
remaining frames which can be recorded, on the recording 
medium 33 is smaller than n2, the determination results 

*L 

are displayed on the liquid-crystal display unit 17 with> 

/C 

warning (not shown). With this arrangement, a 
photographer can prepare for an exchange of recording 
media 33 . 

It is checked whether the number of remaining frames 
which can be recorded on the recording medium 33 is "0" . 
This determination process is called [ J1006] . If it is 
determined in the determination process that the number of 
remaining frames which can be recorded on the recording 
medium 33 is not "0", the flow branches off to the 
determination process [J1001] to repeat the operations 
described above. 

If it is determined in the determination process 

[J1006] that the number of remaining frames which can be 

recorded on the recording medium 33 is "0", the 

determination result is displayed with- warning. 

A 

This warning display will be described below with 
reference to FIGS. 16C and 17C. 

FIG. 16C shows a case wherein the^?©tating direction 
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of the camera is set to be a direction in which the camera 
is rotated from the upper side to the lower side 
(FIG. 16A). FIG. 16 shows the following case. That is, 
when the capacity of the recording medium 33 becomes zero 
in the middle of panorama photographing of several frames, 
the rectangular mark and the arrow on the lower side of 
the screen are cleared and only the upper mark is 
displayed to warn a photographer that the capacity becomes 
zero. In this case, a panorama mark at the upper left 
portion of the screen, a mark "+-" at the lower left 
portion of the screen, and a mode display are cleared. 
This is because it is apparent that panorama photographing 
is performed, and such displays are not necessary. 

FIG. 17C shows a case wherein the - got - crfr rrnj direction 
of the camera is set to be^right (FIG. 17A). FIG. 17C 
shows the following state. That is, when the capacity of 
the recording medium 33 becomes zero in the middle of 
panorama photographing of several frames, the rectangular 
mark and the arrow on the right side of the screen are 
cleared and only the left mark is displayed to display 
that the capacity becomes zero. In this case, for the 
same reason as described above, a panorama mark at the 
upper left portion of the screen, a mark "+-" at the lower 
left portion of the screen, and a mode display are 
cleared . 
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As described above, when one of the rectangular marks 
is cleared, it is c.oncuot t s ^y apparent that the capacity of 
the recording medium 33 becomes zero, and a panorama 
photographing device which can be used in human 
engineering can be provided. 

When the warning display is made, then it is checked 
whether the FLG1 is "0". This determination process is 
called [J1007]. Although the FLG1 is described in the 
explanation of the subroutine 11 shown in FIG. 9, FLG1 = 1 
represents that the number of panorama-photographed frames 
is so large that a spare recording medium is required as 
the recording medium 33, and FLG1 = 0 represents that the 
spare recording medium is not necessary. 

If FLG1 = 1 is satisfied in the determination process 
[J1007], a display representing that recording media must 
be exchanged is made on the liquid-crystal display unit 17 

with warning ( not shown ) . 

A 

If FLG1 = 1 is not satisfied in the determination 
process [J1007], the flow returns from the subroutine 2 to 
end panorama photographing of one set of frames. More 
specifically, in this case, the determination process 
[J1007] serves as an inhibition means for inhibiting 
panorama photographing when the number of remaining frames 
which can be recorded on the recording medium 33 is 
determined as "0" in the determination process [ J1006] . 
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When the photographer does not want to continue 
panorama photographing, if the number of remaining frames 
which can be recorded on the recording medium 33 is 
determined as "0", the panorama photographing is forcibly 
inhibited, so that^-warste' operations such as mode switching 
can be omitted. 

It is checked whether the recording media 33 are- 

A> 

exchanged. If it is determined that the recording media 
33 -are- exchanged, the flow goes to the determination 

Ay 

process [J1001] again to repeat the above operations. 

Predetermined identification codes seepee^feiveiy recorded 

on^ recording media 33 are checked to ^jeheck whether the 

recording media 33 ape- exchanged. Here, when the , 

recording media 3 3^s^&- exchanged, the same file naraes^-as* 

in the panorama photographing before the exchange, and^^ 

r series- panorama - numbers are added to the image data of, 

frames of the next panorama photographing^. In this 

manner, searching and editing operations for one set of 

/ - panor diiu images after photographing can be easily 
A 

performed. 

If FLG1 = 1 is not satisfied in the determination 
process [ J1007] , the flow returns from the subroutine 2. 
When the flow returns from the subroutine 2, the flow 
returns to the main routine in FIG. 7 to end the panorama 
mode. 
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Here, the recording medium 33 before the exchange is 

used as a first recording medium, and the recording medium 

33 after the exchange is used as a second recording 

medium. In this manner, the recording medium control 

circuit 31 and the CPU 39 connected to the recording media 

33 through the connector 32 serve as recording medium 

control means which controls the first recording medium 

for recording image information corresponding to an image 

photographed by^-p anor - ama - photographing and.controls, in 
A 

place of the first recording medium, the second recording 

medium for recording image information having 

A* 

predetermined relativity to the image information recorded 
on the first recording medium when the capacity of the 
first recording medium is . snor L . 

The editing mode will, be described below. 

If it is determined in the determination process 
[J701] in FIG. 7 that the "photographing" mode is not set, 
then it is checked whether the "editing" mode is set. 
This determination process is called [ J702] . As a result 
of the determination process, if it is determined that the 
"editing" mode is set, the flow branches off to subroutine 
(subroutine 3 ) for— pee£oim±«g editing. 

The operation of the subroutine 3 will be described 
below with reference to FIGS. 11 to 14. 

In the subroutine 3 shown in FIG. 11, as shown in 
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FIGi 19, menus "erase", "protect", "download", "print", . 

and "end" which are sub-modes of the "editing" mode which 

are sequentially ordered from the upper side are displayed 

at the upper right portion of the liquid-crystal display 

unit 17. The "erase" is a mode for erasing pr o do - torm ±ned" 

A 

image data. 

The "protect" is a mode f or writing - inf o rma tion for . 

inhibiting the pr ed e t e rm i ne d image data from being -wr-Snfeten 

St A ^ 

-and- read. The "download" is a mode for storing image 

information ^Etorod in the recording medium 33 in an 

external memory device such as the digital recorder 45 . 

The "print" is a mode for printing the image corresponding 

to the image data recorded on the recording medium 33. 

The "end" is a mode for ending an editing operation to 

cause the flow to return to the main routine. 

As in the above sub-mode selection, the increment 
switch 11 or the decrement switch 12 is operated to select 
a predetermined sub-mode from the sub-modes. After the 
predetermined sub-mode is selected, when the fixing switch 
13 is pressed, the sub-mode is fixed. 

It is checked whether the fixed sub-mode is the 
"erase" mode. This determination process is called 
[ J301] . As a result of the determination process, if the 
"erase" mode is set, subroutine (subroutine 31) in this 
mode is executed. 
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The operation of the subroutine 31 will be described 
below with reference to the flow chart in FIG. 12. 

When the "erase" mode is selected, as shown in 
FIG. 20A, the multi -divided image corresponding to image 
data recorded on the recording medium 33 is displayed on 
the liquid-crystal display unit 17. In FIG. 20A, the same 
alphabet s denote one set of panorama images . The screen 

A 

is divided into nine (3x3) small screens, and the small 

screens are sequentially repea t edly displayed such that, 

in a photographing order^ the three screens of the 

A 

uppermost horizontal row of the entire screen are arranged 
from the left, and the three screens of the second 
horizontal row of the entire screen are arranged from the 
left. The arrangement of the small screens is called a 
screen sequential arrangement . 

Selection of the erased screen is performed. On one 
of the multi-divided small screens, a circular point is 
flickered as shown in FIG. 20A. This flickered display 
represents the screen corresponding to image data to be 
erased. When the increment switch 11 is pressed, the 
flickered display moves horizontally in units of small 
screens. In a state wherein the flickered display is 
located in the small screen on the right end, when the 
increment switch 11 is pressed, the flickered display 
moves to the small screen on the left end of the next row. 



The same operations as described above are repeated. When 
the decrement switch 12, the flickered display moves in 
the direct ion^ oppood cTtg- the direction when the increment 
switch 11 is pressed. 

The increment switch 11 is pressed, and, as shown in 
FIG. 20A, the flickered display is located in the small 
display on the right end of the lowermost row. In this 
case, when the increment switch 11 is pressed, as shown in 
FIG. 20B, the small screen shifts in the right direction. 
In this manner, even if an image cannot be displayed on 
the screen at once, the entire image^ recorded on the 
recording medium can be easily confirmed. 

When a protect code (see FIG. 6) is added to the 

image data corresponding to the - small screen selected as 

described above, the protect code is displayed with 

warning as a - code representing an inhibition of erasing 

(not shown). In this case, if the small screen 

corresponding to^tfee- image data, to be erased io s e-tee-fced, 

A- "A- 

the fixing switch 13 is invalid, and the image data is 
forcibly inhibited from being erased. 

When the screen corresponding to image data to which 
a protect code is not added is selected, and the image 
corresponding to the fixed screen partially constitutes a 
' panorama ■ image ^ w arn ing about that the image partially 

^ panoram a image is made - (nc 



constitutes a ^'panoramar^ image is t /ad& (hot shown). The 



check, whether the image partially constitutes & panora ma 



image is made by^ identify pan o rama numbers (shown in 

FIG. 6) serving as data added to - panor a m a images in tho - 

photographing order. The warning is . made when the image 

A- 

is a one- frame partially constituting a ' panorama image 
because the^g anor a tit a image has higher relativity to 
another frame than that of a single image. 

When the fixing switch 13 is pressed, the image 
corresponding to the selected small screen is erased. If 
the fixing switch is not pressed, the operations following 
the selection on the erased screen are repeated. 

When the fixing switch 13 is pressed to erase the 
image data corresponding to the selected small screen, if 
the erased image data ±-s-~da'La partially constituting a 

' panorama - image, -of header information added to the image 

A /*" 

data shown in FIG. 6, the file name, panorama number, and 

frame number of one— separated; -panorama- image are updated . 

A' 

When the number of frames constituting a /-p anorama - 

A- 

image separated by erasing the image data is only one, the 
image is not a panorama image. The panorama number is 
updated to a code corresponding to an ordinarily 
photographed frame; In this manner, a 'pa norama - image can 
be prevented from being erroneously recognized. 

Upon completion of the above operation, the flow 
returns from the memory control circuit 31, and, in 
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FIG. 11, returning to the selection of. sub-mode in the 
"editing" mode, the same operations as described above are 
repeated . 

In the explanation of the "erase" mode, a display 
having a screen sequential arrangement is used as a 
multi-divided display. However, the display is not 
limited to the display having the screen sequential 
arrangement. More specifically, when the^ image 
corresponding to image data recorded on the recording 
medium 33 is a^ panorama image, if the Cpanoro ma* image is 

horizontally rotated to be photographed, the^pa norama - 

A- 

image is horizontally displayed at the center of the 
screen as shown in FIG. 21A. The direction and order of 



> u f the arrangement of images constituting thejT panoram a image 

H : are determined on the basis of the panorama number and the 

V S# rotating direction which are. header information shown in 

/L A. A- 

FIG. 6. 

FIG. 21B shows a state in which the panorama image is 
shifted to the right by one frame by pressing the 
increment switch 11. When the display is made as 
described above, the same image as an object actually 
photographed is displayed. For this reason, a checking 
operation and an editing operation for the photographed 

jy> S - panorama - image can be easily performed advantageously. 

^ In the above description, tho caoo wherein i n- 
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ad d i t io n to the - panorama - ima ge,, ordinarily photographed 
images are displayed at, once io explaine d . The present 
invention is not limited to the^ description, r and - only the 
/ panofoma image may be selectively displayed. 

Ay 

In the subroutine 3 representing the operations in 
the "editing" mode, if it is determined in the 
determination process [J301] that the "erase" mode is not 
set, then it is checked whether the "protect" mode is set. 
This determination process is called [ J302] . As a result 
of the determination process, if the "protect" mode is 
set, subroutine (subroutine 32) in this mode is executed. 

This protect mode will be described below with 

reference to the flow chart shown in FIG. 13. In the 

subroutine 32 shown in FIG. 13, selection of a sub-modes^ 

is performed. The sub-modes are constituted by "setting" 
fig 

representing setting of the protect mode, "cancel" 

representing eaneet of the protect mode, and "end" 

representing the^se tting/canool of the protect mode. The 

selection of the sub-mode is performed by the same manner 

as- described in- the explanations of the— severai operations 
A. " A. 

such that one of the menus displayed at the upper right 
portion of the liquid-crystal display unit 17 is selected 
as shown in FIG. 22. 

In the selection of the sub-menu, if "setting" or 
"cancel" is selected, then setting of a protect code or 
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selection of an image^ to be canceled is performed. This . 
image selection is performed by displaying the image 
photographed by the liquid-crystal display unit 17 in a 
multi-division state in the same manner as that of the 
selection of an erased screen. In this case, unlike the 
selecting operation of the^ergged^screen, when an image 
subjected to setting or,-eance-l"of the protect code is to 
be selected, it is checked whether a protect code is added 
to the selected image or whether the selected image is- 
included in one set of panorama images, but warning is notf^ 
/ por form ed". 

A. 

Upon completion of the selection of the image subject 
to the setting or^eancei of the protect code, it is 
checked whether the selected image is an image included in 
^one" set of ^ianor ama- images. This determination process is 
called [ J3201] . As a result of the determination process, 
if it is determined that the selected image is one image 

included in -one set of <p anoramo y image -, then it is checked 

A" A. A- 

whether the protect code is set. This determination 
process is called [ J3202] . 

As a result of the determination process, if it is 
determined that setting of the protect code is performed, 

the protect codes are set to all of . on e- set of ■panor ama 

A~ A- 

images as the header information of the image data as 
shown in FIG. 6. 



• 
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goatee? 

As described above, protect - modoo - are added to all of 
the paaefama images. when it is determined that the 
selected image is an image^e f on e set of ^panoram a images 
because the^ panorama images are^ processed as a whole a*— 
Ki gh prnhahi i ijfcy . As a matter of course, the invention is 
not limited to the above description^ a protect code may 

be oingly added to even-ao- image included in J the-panoiama 

A A A 

images . 

As a result of the determination process [ J3202] , if 
it is determined that setting of the protect code is not 
performed, i.e. , if it is determined that, conce it- of the 
protect code is performed, the protect codes of all of -ene~ 
-ef the< -panorama- images/ are canceled. Upon completion of 
the above operation, the flow shifts to the selection of a 
sub-mode again to repeat the above operations. 

If it is determined in the determination process 
[J3201] that the selected image is not an image^ of one set 

of ^panorama images, i.e., if it is determined that the 

A- 

selected image is an image photographed by ordinary 
photographing, then it is checked whether setting of a 
protect code is performed. This determination process is 
called [J3203] . As a result of the determination process, 
if it is determined that setting of a protect code is 
performed, a protect code is set-to the selected image. 

As a result of the determination process [ J3203] , if 

A- 
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setting of the protect code is not performed, i.e., if the 
protect code is canceled, the protect code of the selected 
image is canceled. Upon completion of the above 
operations, the flow shifts to the selection of a sub-mode 
again to repeat the above operations. 

If "end" is selected in the selection of a sub-mode, 
the flow returns from the subroutine 32. 

As shown in FIG. 11, if it is determined in the 

determination process [J302] that the "protect" mode is 

not set, then it is checked whether a "download" mode is 

set. This determination process is celled [ J303] . As a 

A~ 

result of the determination process, if it is determined 
that the "download" mode is set, image information 
recorded on the recording medium 33 is stored in the 
digital recorder 45 serving as an external memory device. 
Upon completion of the above operations, the flow shifts 
to the selection of a sub-mode again to repeat the above 
operations . 

If it is determined in the determination process 
[J303] that the "download" mode is not set, then it is 
checked whether a "print" mode is set. This determination 
process is called [ J304] . As a result of the 
determination process, if it is determined that the 
"print" mode is set, subroutine (subroutine 33) in this 
mode is executed. The subroutine 33 will be described 
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below with reference to FIG. 14. 

When the flow branches off to the subroutine 33, a 
print image is selected. As in the "erase" mode, a 
photographed image is displayed in a multi-division state. 
As in the selection of an erased image in the "erase" 
mode, a print image to be printed is selected. 

FIG. 23 shows a case wherein an image A2 serving as 
one frame, of panorama images is selected. Here, if the 
selected image is the image of one frame of a panorama 
image, it ifo - d h rsplayed that the selected image is one 



frame of th e panoram a image. In an example in FIG. 23, 



for this purpose, a panorama mark at the upper left of the 
screen is flickered. 

It is checked whether the fixing switch 13 is 
pressed. If the fixing switch 13 is not pressed, the 
operation for selecting the print image is repeated. On 
the other hand, if the fixing switch 13 is pressed, then 
it is checked again whether the image is the image of one 
frame of the panorama image. This determination process 
is called [J3301] . Here, if the selected image is the 



image of one frame constituting the^ panor ama- image, after 
all of on e— of pa norama- images^ to which the frame belongs 
are printed, the flow returns from the . recordin g medium ^ 



As a result of the determination process [J3301], if 




33. 
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it is determined^ the selected image is not^-fehe- image &f- 
bno frame of tho panorama im age, after the image of^ one- 
selected frame is printed, the flow returns from the 
subroutine 33 . 

As described above, a predetermined image selected by 
the camera is printed on the basis of a command signal 
output from the camera- For this reason, the system can 
be reduced in size and cost. 

As shown in FIG. 11, is determined in the 
determination process [J304] that the "print" mode is not 
set, it is understood that "end" is set, and the flow 
returns from the subroutine 3. 

When the flow returns from the subroutine 3, in 
FIG. 7, the flow shifts to the selection of a sub-mode 
again to repeat the above operations. 

In the determination process [J702], if it is 
determined that the "editing mode" is not set, it is 
understood that "end" is set, and all executions of the 
panorama mode are ended. 

The second^ embodiment of the present invention will 
be described below. In the following description, only 
arrangements and operations which are different from those 
of the first embodiment of the present invention will be 
explained . 

In the first embodiment, when data corresponding to a 



rotatin g direction of the camera when paaefama 
A A 

photographing is performed is to be recorded on the 
recording medium 33 as header information for each 
photographed image, the^ rotating direction of the camera 
is manually selected. However, in the second embodiment, 
as a means for setting information corresponding to the 

rota-tiny direction of the camera, a means for 

A- 

automatically setting the information on the basis of an 
output signal from an angular velocity sensor for 
detecting the^ rotating - angle and^j ruLaLlilg direction of the 
camera body 1 is used. 

The appearances of a camera serving as an electronic 
photographing device according to the second embodiment 
are the same as those in FIGS. 1 to 3 . A view showing a 
connection state between the camera and a PC 44 in the 
second embodiment is the same as that shown in FIG. 4. 

FIG. 24 is a block diagram showing the entire 
electric arrangement of the camera according to the second 
embodiment. The arrangement and operation of the camera 
will be described below. 

The output terminal of an angular velocity sensor 40 
is connected to the input terminal of an A/D converter 42. 
The output terminal of the A/D converter 42 is connected 
to a CPU 39. 

The angular velocity sensor 40 is-^fce, detect an 

A 
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angular velocity obtained when the camera is rotated about 

^^b—X— ax-is- direc t i on - which is a left-right direction when 

A-/ 

the camera is viewed from an object. An analog signal 
representing the angular velocity detected by the angular 
velocity sensor 40 is converted into a digital signal at a 
predetermined interval of time by the A/D converter 42, 
and the converted digital signal is subjected to time 
quadrature by the CPU 39. The digital signal subjected to 
time quadrature corresponds to an amount of rotation of 
the camera body 1 about the^f- axis. The^rota-trCng" 
direction is determined by checking the polarity of the 
analog output signal from the angular velocity sensor 40. 

The output terminal of the digital recorder 41 is 
connected to the input terminal of an A/D converter 43. 
The output terminal of the A/D converter 43 is connected 
to the CPU 39. 

When the upper- lower direction of the camera is set 

On, X 

to be -a— ¥- axis direction, the digital recorder 41 is to 
detect an angular velocity obtained when the camera is 
rotated about the^Y-axis - dir e ction . An analog signal 
representing the angular velocity detected by the angular 
velocity sensor 41 is converted into a digital signal at a 
predetermined interval of time by the A/D converter 43, 
and the converted digital signal is subjected to time 
quadrature by the CPU 39. The digital signal subjected to 
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time quadrature corresponds to an amount of rotation of 
the camera body 1 about the_-¥ axis. The rotating - 
direction is determined by checking the polarity of the 
analog output signal from the angular velocity sensor 41. 

The operation of the camera according to the second 
embodiment will be described below. 

As described above, the second embodiment is 
different from the first embodiment i»- only^-a- means for 
recordxng information related to the - r o t a- ting direction of 
the camera in the "photographing" mode on the recording 
medium 33. Therefore, only the different portion will be 
explained below in a description of the operations of the 
second embodiment . 

In the second embodiment, in the subroutine 1 shown 
in FIG. 8, any operation for manually setting a direction 
^£n- which the^ rotating angle of the camera ar s chang ed is 
not required. In the subroutine 1, upon completion of 
execution of the subroutine 11 for setting the number of 
panorama -photographed frames, the subroutine 2 shown in 
FIG. 10 is executed. 

In the subroutine 2 shown in FIG. 10, as in the first 
embodiment, it is checked whether the first frame is 
photographed irf: - panorama phot o g r aphing -. This 
determination process is called [J1001] . 

As a result of the determination process, i# it is 
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checked whether the release switch 10 is pressed. Here, 
the determination process is called [ J1002] . 

If the release switch 10 is pressed, as in the first 
embodiment, predetermined photographing operations such as 
a photometric operation and an exposure operation are 
performed. However, in the second embodiment, in addition 
to the operations performed in the first embodiment, the 

time quadrature is executed to- the angular velocity 

A- 

sensors 40 and 41 immediately after the exposure 
operation. On the basis of the time quadrature, the 
^E=©*artirrlg" angle and^retating direction of the camera after 
photographing (exposure) of the first frame are 
calculated. 

As a result of the determination process [J1001], if 

it is determined that the first frame is photographed, 

i.e., if the second frame or a frame subsequent to the 

second frame is photographed, the r -e totin g angle of the 

/(— 

camera after the photographing ( exposure ) operation 
performed immediately before the photographing of the 
second frame or a frame subsequent to the second frame 
falls within an allowable range. More specifically, the 
rotating angle of the camera is rintnmino>i nX \ th<^ basXs- 
tho - rotating angle of tho cam e r a calculated on the basis 
of the result obtained by performing time quadrature to 
the output signal from the angular velocity sensors 40 and 
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41, and^information such as a focal length of the 



4 

photographing lens 2 . 



At the same time, the>ru La Liny direction is recorded 
as header inf ormation^shown in FIG. 6. While the camera 
is rotated, an arrow indicating the rotating direction of 
the camera is flickered and displayed at the lower right 
portion of a liquid-crystal display unit . 

FIG. 25 shows an example wherein the camera is 

rotated clockwise. As a result of checking whether the 

jee%a*Aftg angle of the camera falls within an allowable 
Ar- 
range, if it is determined that the rotating angle of the 

camera falls within the allowable range, "OK" is flickered 

and displayed on the liquid-crystal display unit 17 (not 

shown). When this flickered display is confirmed, a 

release operation is performed again, and the next frame 

is panorama-photographed in the same manner as described 

above . 

In the second embodiment , whether the^rotating angle 
of the camera falls within the allowable range is checked 
by directly calculating the rotating angle on the basis of 
the time quadrature of the output signals from the angular 
velocity sensors 40 and 41. However, the present 

invention is not limited to this method, and, as in the 

^??^2^ — 

first embodiment, the ^irotatmg angle may be calculated by 
performing a correlation operation between the image data 
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of photographed frames after and before the exposure 
operation. 

In the second embodiment, an angular velocity sensor 
is^ uood as -a- sensor for detecting the Eotating direction 
and rot at ing angle of the camera. For exampl e, as the 
sensor, not only the angular velocity sensor, but also an 
acceleration sensor may be used. 

The angular velocity sensor used in the second 
embodiment and a sensor for detecting^ blurring of the 
camera^ teo preven t: — bh o - camo - r - a- from blurring ar e used, so 
that a cost/performance ratio may be increased. 

According to the second embodiment of the present 
invention described above, information related to a 
^a=e%e-t±ng- direction of^panuiailid photographing can be 
recorded on the recording medium 33 with a simple 
operation. In addition, since the^ rotating angle of the 
camera can be correctly . known - , everybody can easily 
performs panorama- photographing with a simple operation. 

In each of the first and second embodiments, when the 

data corresponding to the^- r o t a - t - i ng direction of the camera 

in^p anoramtr photographing is to be recorded on the 

recording medium 33 as header information for each 

photographed image, information related to the - rotating - 

direction is manually set or automatically^ an angular 

velocity sensor. The rotating - direction is not limited to 

A 
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the ateeve^tfescrrbHd ^diroction,, — a nd - the rotating direction 

may be set to be a predetermined direction, e.g., a 

closing direction of a tripod screw for fixing the camera. 

According to the embodiments of the present 

invention, photographing is prevented from being 

unexpectedly stopped^by a lack of capacity of the 

recording medium^ n - th e middlo of panorama photographing. 

When image information corresponding to a panorama- 'image 

photographed by the photographing means is sequentially 

stored in a spare recording medium, photographing is 

performed under the conditions such as an appropriate 

exposure and appropriate focal point adjustment for.ener 

/£e 

set of panorama images, and an editing operation for -one- 
set of panorama images can be easily performed after the 
photographing . 

In this invention, it is apparent that^ working^onedes' 
diff e rent in a wide rang e- can be formed on this basis of 
this ^ invention without departing from the spirit and scope 
of the invention. This invention is not restricted by any 
specific embodiment expect being limited by the appended 
claims. 



